Objective: Medical professionals adequately trained to prevent and treat substance use disorders are in short supply in most areas of the world. While physician training in addiction medicine can improve patient and public health outcomes, the coverage estimates have not been established. We estimated the extent of the need for medical professionals skilled in addiction medicine in a Canadian setting.
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INTRODUCTION
Medical professionals adequately trained in the prevention and treatment of substance use disorders are in short supply (Wood, et al., 2013) . Furthermore, the historical lack of physician training in the discipline of Addiction Medicine has been described as "a monumental lost opportunity" in a report by the United State's (U.S.) National Centre on Addiction and Substance Abuse (CASA, 2000) . This lack of accredited training and knowledge results in physicians failing to adequately diagnose and treat alcohol and substance use disorders (Ayu, et al., 2015; Klimas, 2015) .
Though advances in addiction science have helped to identify effective treatments for a variety of substance use disorders; these interventions are often under-utilized (Park, et al., 2014) .
In North America, the treatment of substance use disorders is often provided by non-medical professionals without formal addiction training (e.g., counselors) (Columbia, 2012) . Moreover, physicians who primarily treat people with a substance use disorder, may be providing care that does not approximate being evidence-based because their addiction training has failed to equip them with appropriate skills and knowledge "at every level-in medical school, residency training, continuing education and in practice" (National Center on Addiction and Substance Abuse at (Tontchev, et al., 2011) , in the U.S. In British Columbia, it is expected that this provider shortage will only increase with the new emphasis on integrating substance use disorder treatment with primary health care -a process that is paralleled across Canada. Canada's ageing workforce and staff turnover are likely to challenge the retention of specialist trained providers as well.
Addiction medicine training will expand the availability of physician education -among both fellows and eventually all physicians. While the benefit of physician training and education on patient-and public-health outcomes has yet to be determined (Humphreys, 2013) , to our knowledge, coverage estimates have not been established in any Canadian setting. Therefore, we undertook a local need assessment, using a demand-side approach, to estimate the number of skilled addiction care providers required in a Canadian province.
METHODS
We assessed the extent of the need for medical professionals formally trained Although used interchangeably throughout this report, terms "training" and "education" appear to have different meaning. Education usually refers to Continued Medical Education (CME) and medical school education. Training usually refers to residency or fellowship training, of at least 12-month duration.
Monte Carlo methods
People with alcohol use disorders (AUD) and substance use disorders (SUD) remain, in many ways, hidden populations; there is a high degree of uncertainty in hidden population estimates as many surveillance studies rely on self-reported use and are affected by bias (Degenhardt, et 
Assumptions of the model
This model assumed parameter estimates for the population of people with AUDs and SUDs, as well as the regional population, by geographic health region. In an effort to triangulate numerous estimates provided in the literature, more than one definition and data source was used for the population estimates of AUD and SUD, to elicit a more meaningful range and estimate. The population affected by AUD was defined as those "chronically in excess of low-risk drinking guidelines" (LRDG) by self-report as documented by the Canadian Tobacco, Alcohol and Drugs Survey (CTADS) (CTADS, 2013), and those identified with alcohol use morbidity and mortality by geographic health region, as reported through the Medical Services Plan billing (MSP), the Discharge Abstract Database (DAD), and the alcohol sales data (Macdonald, et al., 2014 ). The population affected by SUD was defined as those with "any drug-related harm to self in the past year by self-report," as was estimated by CTADS (CTADS, 2013), and those identified with drug use morbidity and mortality by geographic health region, as reported through MSP and DAD data in the MacDonald et al study (Macdonald, et al., 2014 ).
Derivation of model estimates
Where only province-wide population estimates were available, geographic health region-specific estimates were calculated using British Columbia Stats Other potential data sources for addiction specialists in British Columbia, such as lists of Methadone or Suboxone licensed practitioners, are biased because they also include practitioners that are not actively prescribing or providing addiction care; moreover, there are no certifications that would allow us to estimate the number of providers that specialize in the care of people with AUDs. As a result, we decided that the only conservative measure for the number of current addiction care providers is the "ABAM certification in good standing". We acknowledge that perhaps not all persons with alcohol or drug harm need a physician certified in addiction medicine, but for the purposes of this analysis assumed that all people with alcohol or drug harm would benefit from care provided by a physician certified in addiction medicine (ADM), because we didn't know about any morbidity cut-off for a non-ADM physician to pass on the treatment of substance use patients. 
RESULTS
We identified significant variability in provider availability indices across geographic health regions depending on the data source used for population estimates.
For drug use related harms, we found the highest PAI of 23.72 certified physicians per 1,000 affected people, using MSP billing and DAD data. However, using the selfreported CTADS data, the PAI dropped to 0.46 certified providers per 1,000 affected people. There was a similar, data-dependent variability in the PAI for alcohol use related harms, which ranged between 0.10 and 86.96 certified providers per 1,000 affected people in Vancouver Coastal Health Authority. The PAI was listed as zero for the Northern and Island Health Authorities, due to an absence of certified physicians.
Extent of the burden of alcohol and drug use harms
The forecasted number of individuals chronically exceeding low-risk drinking 
DISCUSSION
We found varying availability of comprehensive addiction medicine providers across British Columbia's health regions, depending on the data source used for population estimates. Previous studies in other countries have confirmed a widespread consensus that shortages in the provision of addiction-related care exist, particularly in rural areas (Knopf, 2014; Zornitsky, 2014) . While some suggested that this body of research might have overestimated the extent of the problem, because it was based on provider surveys, our conservative estimates indicate the opposite effect (Ryan, et al., 2012) . Moreover, previous labor-force research has relied on databases that were not specific for SUDs (Knopf, 2014) . Therefore, the workforce deficit is likely to be underestimated, as the reliable data isn't there (De Silva, et al., 2014) .
In light of our results, and the unique characteristics of the education system of British Columbia, a number of steps to address the variable availability of skilled addiction care providers could be taken moving forward. As most Canadian physicians who provide addiction care are primary care physicians, an emphasis should be placed on improving addiction medicine training specifically within family medicine residency programs. Additionally, since there is currently a service disparity between geographic health regions in British Columbia when looking at the availability of addiction specialists, and the prevalence of substance use disorders, innovative strategies (e.g. telemedicine support for primary care physicians) may be the most cost effective way to help improve access to specialized addiction care in more remote communities, while also working to expand addiction training for physicians local to the areas. In summary, given the high burden of problematic substance use and the low local skilled provider availability, conservative estimates demonstrate the need to invest in health care provider training and education in addiction medicine. Since the health ministry locally is increasing its emphasis on the delivery of care through primary care providers, and since primary care physicians are perfectly positioned to provide addiction care, emphasis should be placed on training and education of primary care physicians in addiction medicine. In addition, given that more rural health regions have a dearth of comprehensive addiction care providers, innovative delivery models are likely required. Tables   Table 1 Number 
